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A PRIMARY COMPONENT 

!-H B SECONDARY COMPONENT 

^ C AVERAGE PARTICLE SIZE OF CERAMIC PARTICLES (|jM) 

(57) Abstract: A piezoelectric ceramic containing at least Sr, Ln (Ln is a lanthanoid element), Bi, Ti, and O and including ceramic 
particles that contains as a primary component a bismuth laminar compound containing M 11 Bi 4 Ti 4 0 15 crystals (M 11 is an element 
constituted of Sr and Ln) and as a secondary component a manganese oxide. The average particle size of the ceramic particles 
measured by the chord length measuring method is 0.8 to 4.7 fl m. A piezoelectric device comprising this piezoelectric ceramic as a 
piezoelectric body is also disclosed. The piezoelectric ceramic exhibits high Q max in a third harmonic mode of thickness longitudinal 
1^ vibration, especially in a relatively high frequency band (e.g., 16 to 65 MHz) and a piezoelectric device such as a resonator has the 
piezoelectric ceramic as a piezoelectric body. 
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0. 9 0. 1 4 4 15 
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WO 2005/054153 



5 



PCT/JP2004/018034 



[0021] n©i^ic#^)±t*^(i, ^m^^-rti^Kmm^m^^y^xm^x 

[0022] Ml<VM&^Z>f±mm^m^X^ fc.bz.lfl6— 65MHzb\ ^fcit^m 
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[0023] Ml^M&^ZfcM^ll^K^^Xfe, fc.tK.i-f, 16— 25MHz@S^;Jotf§Q 

ma 

£?3;L<te8Jl^_h N 25— 40MHz@S^*5it^Q 0*L<^7^_h, 45—5 

x max 
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te, 0*b<«, 24MHz^*Dit^J¥^M»](D^^^-K^*5it§Q ^ 8 

max 

[0026] *^MO|g2(D«^^J;tL^\ 
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max 

[0044] ^W»f|l»IIL£, m2<DM&33£X$m3(DM&lZ.^^X^ ^7^y??m.^-(D 
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[0046] ^2©«^t*5j;t5^3<OlB^^*3V'»-Ctt, M n Bi Ti O 
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[0048] ^mmK^^X.Q kte.ffiBft&MXM&d bUtb%<Dtan 6 X&% 0 

max max max 

max 

[0049] *36W©^l©«^t. ^2(D«^*5j;U?^3(D^^#5iE*m^^LT^, 
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max 
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[0051] rtU^fU & : &m(Dfgl<D&J&iz& l Z>&m j t ! ?^y?xr£, SrSrgtrt^-^JS** 
KfflW&tlX^Z±?$y?X%Ltt$?VX\^Z> 0 c\<Dfc®, fcbx.lt, 16— 65MHzi 
tcJ£m~t7^y?x<DQ <Dm$rk%<1r%£Lb&'V%Z>o Mtfomat, tcbx.lt, 24 

max 

MHz^&ttSQ <D\m:. M^<lt, 8gX±birZ>c\btfX%Z> 0 ^^JH. 

max 

[0052] !gl(^ii^#3J±m^}3\ ±.mMi<vM&l^ZJ±m^^yy-*XM)$VX 

max 

[0053] tifc, *!5M©^2©«^i!:«5JEE«-fe95y^tt, CaSr^tftr^^S^b^ 
^^tv-CV^^ir^^^^^-^L-CV^o c\(Dtcbb, tcbx.it, 16— 65MHziV^o 
«ir7^^(^Q ^'fe^^<i-Sri:^-e^ o ^ftrftj^te, fcbx.lt. 60MHz 

max 

max 

mw&^—FxmfetstifcQ (Dim^^<, Mm&mffimxmm *smx&% 0 

max 

[0055] ^3(Z)|g^^#§J±m-fe7^iy^f*, Ba, Sr^tftT ^^Mmt^mb 

^HfiJ^I$^-CV>§ir7^^*A^^WL-CV^ 0 c\(Dfc&, fcbx.lt, 4— 12MHz@ 
?y>(DQ <Dm&±%<-r%c\bfrX%Z> 0 Mfoma*£, fcbx.lt, 8MHz^^o(t^J¥ 

max 

max 
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[0056] imimi rtt&w<n—MMtemz&z&m^^?x^s*—#<D§mm-v$>z>o 

max 
max 
max 

[08] Ms a^mm (Dmmm K&mmi&m l-^^^y^^n^^n^^t 

max 

m9m9^mm<Dmmm^n^mmm2-i(Dmn^^y^(Dmn t i^m(Ds 

tQ b<Dm&&^1r777-efo% 0 

max 

[gi 1 1] in 1 1 n^mm(Dmmm^n^mmm2-2(D±9^y^^n^-(D^n^ 

tQ tcDm^^ir^^^h^o 

max 
max 

[m 1 3] m 1 3 ht*^s m <d mmffl k& nzmmm 2-4<D±9^yy-xML^<D 

tQ t^m^^i'y'v^h^o 
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[ El 1 7] HI 1 7 W © H»!J it S H Jfe#l 3-3©t7V^«©¥^M 

max 

[0 1 8] m 1 8 W <0 \ZL& tfZMIMM 3-4<D±9^y^^L^ (D ¥-i%%±L^& 

max 

[ IH 1 9] HI 1 9 fifcfcJS W <D fc*3 it^^ife^tl 3-5 COir ^S^**^© 

max 

[oo57] kit, *$m*. mmKm^mMmmzm^mmirz. 

^mmnrnxn, ^mm^tvx, j±m^9^yy-*&iiir%j±m^9^yy-^y* 

[oo58] mmmmm 

M n Bi Ti O M^^(M n teSr&£Tn^tt&£tlZ7G&)^tttt^xmft 

4 4 15 

[0059] BlMM&M<DJ£M±9^yy'X&£Z?J£m±9^yy'Xl'V**-- ^frt, 16— 65MH 

max 

[0060] j^t, *mm<Dmimm]&mz^xnmirz> 0 

o »««3«, M#:jB2(D_bB(D^^:^M^ix, mmz. Tm\zbtef&&ti% 
, *(D^rm\z.hmz.fflmtt<s mm^^xmm^mtirtii^^K mm, m 

1. 0—4. OmrnXfO. 5—4. Omm X ift£50— 300 u m$-J&XfoZ> 0 
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[0061] Mf*JB2te, *mW<Dmi(Dmj&\z&Z&m j t : ?^y?xfr£#1rZ> 0 

mimmnmxn, \?^*mm\&m*. ^<thsv, Ln(^f£b, Ln^^ 

y^K^u*) , Bi, Ti^tfOS^WU M n Bi Ti O S^^^t? 0 MlMMM 

4 4 15 

IjH^joV^'Cf'i, *©M n Bi Ti O M^tfa^tf^M 11 &ST&£&Ln"X*m&£tl 

4 4 15 

55citUM n Bi Ti O m&MitesBtf&ttSr Ln )Bi Ti O 1?*$^ 

4 4 15 a j3 y 4 15 

[0063] JifBia^^^^ a Sr^^l&Sr^i-o ait a = 1- 0 -CfcS^tfWSsLV ^ 

[0064] ±%BMJ$& t P<D 8 fS, 0. 01^ j8 ^o. 5o~efc3r£aw£L<, $fc^*b<»0 
. 05^ j3 ^0. 30t?fe5o 0 iSLn<£>JDK^|&:£r^i- 0 Lnte, Q SrlRjJi^^rSSb^ 

max 

fc§ 0 Ln«9^7^K^*^bT*D<9, 9>"^/^K^#te, La, Ce, Pr, N 

d, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb&£XfL\i~XZlb } 0 , ^tL^><D^-e# 
La, Pr, Ho, Gd, Sm*5 j:tl ? Er^^il{^§^^<^ia«7n*^W*LV \ 

is (Dmffi'bzmgztQ nm<t£zm\*\te3bL mm^^m^xhQ 

max max 
max 

[0065] ftftBia^^O 7 tt, 3. 80^ y ^4. 50T*fc^^dW*L<, $fc^*b<»43 
. 90^ y ^4. 20-efc5„ y y£Bi<Dm*Wc&&1r 0 y Sr -LIBlalS irT^^^, 

m 

max 
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[0066] Mn©iftfe©^ffii, MnO^f^O. 1 — 1. Oll%TfcS^^ffU, £ 
fefcl^lXfctO. 3—0. 7M%-C&5 0 Mn(D^^(D^ft^^^ii^§i:, Q 

m 

ax 
<5o 

[0067] *fc, -tm-t^yf^n^ia^ ^m^iifcfe®kmmi)mbL,x, 

fcbz.^, Ca, Sn. Mo. W, Y, Zn, SK Si, Nb, Ta<D^g-5G3?f <£>^fb^#/^ 
[0068] ^lUig^H-e^, ir^^^M^^ O. 8—4. 7 n m©¥Wg^o^|; 

max 

max max 

^{£T«MrBi Kibitz, jLttjut, *&m^(Dtoi&te£z>b. z-omfate, m 
mmmm>it^mm^m^(fcb^moMUz)x^h,w\mmm.m^tmm<v 

tzM&(fz.bxJiilQ~ 65MHz) ^*5V>T, «£9®*-T?fc5„ 
[0069] &4b\ -fe^55/^^(D5p^^^_h|EfSH^i-§ri:^J;«9 N fif^«^Ki©H 

max 

[0070] ^-Vgm^&tDTmt. 0.8u mU±X&V. U *L<teO. 9 n mJ^_L, £ib^£? *L 
fb^£?£L<}3:4. O/zm^T^ <£*90£LX«:3. 7^^^ #^f*L<«3. 50 ju 

[0071] /^^b\ ^mmftm^&tfz^^yy-xm^cD^m^m^ ^T^nm-r^— 
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[0072] *1\ JEEm > fe9^5'^d»W*lfife$n5JEE«^2Sr, JEE«#/B2£r#J»rU WmWr 
fcSEM^*_hfci, l33(c:^i-j;5^iiL^5l#. ^©liGliLLfc^&^ft^aiK 

EL3) »^-m(n)T^i-rt^«t«9TO3-Kft (L3 ;L3 

(ave) (ave) 

= 2L3/n)^§„ jfcfcl, ifBKTjfcfcfcspJ&a— KA(L3 )fcj£$tk(k=l 

(ave) 

. 5)?riKri:!a!)¥^i(G ;G =L3 xi. 5)^tW 0 ^\ 

(ave) (ave) (ave) 

. mm. i&<DSEMttKo\,*x, mm<DWM&%\%. *<owtiiktetf&irz>m^ 

[0073] £fc, m3£<9Wibfafz£5K, SEM?fM±K$\\j^WM<DjTfab, ^y^y^Mt^ 

<D^m<D^tn, M-rvb—gcGrr, mmt^^y^m^t^ mm, &M<oif 

[0074] IgmWtg^feV ^te, _hfSB)f feia^-e«^$tb, a>o, 0 

. 8-4. 7^m©^^^#^o*9^^^^^5fc«)^J?^IKS»©H^C 

max 

max 

[0075] JEE«frJS2©J?$W:, #^RR^tb*V>dS % M^50-300/z mg£-Cfc3„ £fc, 

j±mf*S2(D^s^rB]«, iEm#:«2(Di?$^[R]^^c 
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[0076] mmwm3K^^ti^>mmunm^m^tifj:\ ^\ tctx.^ A^t^mmx 
^.t's mmmm3(Dnmn, wicmmzti^^K ^mmmm^^x^ $ 

0. 5-3. 0mmgg©n^fe5ii^tL<, ff^te, MlgO. 5—5nmm&X 

[0077] aM^2^^k^rz£^M^^ 

[0078] £T , jEmir9^^^^^*^«^^»^S'J^^»^^2p#i-5 

o 

1. 0—5. OfimXh^t^0^L^\ 

[0079] ik\^x\ ^m^mntwm^mnt^-/^^m^vu^:mi^i-^ 0 
[0080] ^ mj£.m&&ft ot-mnn^, ^m^^xu^u um-rz^ticx 

4 4 15 

[0081] Mjg<£>^i:LTte, UmM&fe, 0£L<te7OO-lOOO°C, $^>^0*L<«75 

o-85o°c, «R#5m2, »^<m-3mmm&x&% 0 ummm&i&mgzk. 



WO 2005/054153 



17 



PCT/JP2004/018034 



[0082] &v vc% umKx^omhfvtium^^v—itu wfo^n^tc^ *9v—& 

[0083] ±i£Lfc«#te. #^^i±*ir75^^MM v *^{@TO#^*^*3it^5 
0%^(D50#)^ 0£b<J2O. 35—1. 90^111, £fbf-#f J30. 40—1. 83 a* 
mkftZ£5iZft5Zb&m&U<\ D50^«:, fcbx.\~£U— if — ^Hl^Jfcif 
lc«to-C9l3tBriB-C*>5o 

[0084] #ci<:, ±|B^T#b^ciE«^75^^M3|Sf^^^^^jSCT^W^— 

AnLT, 7UXJ&tettZktt*)J^m&Z>o '*4>y—£LXr& 

[0085] #Cl vT\ vt\ ^W^y— tm&ft % ^©I/^^-Mii, 30 

-effort &v\, 

[0086] i/M^-M^To/c©^, ^SrfTV^JE«-fe95y^©*flSBffrSr#5 0 ^ 
&T<DgiW^5zkffi&i£U<\ Ttztt, m&mMte. 1050-I250°cfe 
5£.£jW30X, $^^0*b<fillOO-12OO°C-e^ o «n#r^tt, £?1§;L 

max 

[0087] si^jg^^+^i^^f [^i icfcf), £E«-fe9^y^i:b-C©aS 
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max 

max 

[0088] *5b\ t/^y^igiMigt^mtffottK, gij* ^o-cbS: 

[0089] ^^iD#fe^cffiS^^^^CD^M#:^^^^D8'fb, 

[0091] #:ivr\ ^*^M©iK®*^^Ufesll^^©^3|g^tcov^^«^a^5 

[0092] #:v ve, ftm^n%n<>tz]m&P£frb, ^^^mm^Kxr), unm&fe^ 
~rzmn&kL,x^ m^m^ti^^K Agt£b*&mmx%z> 0 mmwmmm 
^<DXDK^x^mmmm<D}±m^y^^^y^—^m^ri^ 0 

[0093] $&imffij&mz£Z>b, )±m±9^y^^XXf)±m^9^y^^7^—^K^\^X 

max 
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DD$ij^icffl ^v^—mmcm m KM^^tc^xh^o ^ urn m^$.m -r 

max 

[0094] /^*d\ MiMMJ&WUc^^xte, 24MHz \c3otf%m^WtMW)(D=ikmM$t^— 

max 

16— 65MHz@Jg<DJl«:^te:fcl^t>7^^Q ^fTU 16— 65MHz@S 

max 

— 25MHz@S^*3it5Q £\ 0*lXfS8£*_L, 25— 40MHzgJg(#^33MH 

max 

z) ^*3lt5Q £\ 0*lXfS7£*_L, 45— 55MHzM(#S-50MHz) fc&ftSQ 

max 

Sr, f*6. 5^_h, 55— 65MHz@S (#t60MHz) fc:}3fr3Q £\ 0* 

max max 

[0095] %2MMMM 

l2iMltt, JEEftfe9^s^*3&^ ^<^Ca, Ln, Bi, Ti:}3J;TX)£r^rU 
M 11 Bi Ti O m&M* (M n ?±Ca*5 J;tH.n-e*^$tb55c^) ^ati^JX-^Jg 

4 4 15 

[0096] W$2mMMM(V)±m^9^y?X&£X$)±m^7^y?^y*— 16— 65MH 

max 

[0097] *^^o^2Hii^^ov^ffcKi-§o 

[0098] ^2^js^«i(^jEE«-fe^y^^^— mimmnmtitmvx, 
[0099] ^2^ife^(DjEm#:S2«, *mm<Dn2<DmMKtfkZj£mK i ?^y?xfr£ft 
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[0100] ±m?^xmmk&mte, m^y^^bm^m^-M<DBmxxio(Dm^m 
MYytm) ^ Bi. Ti*5 £iko^-#u m" Bi Ti o m&&&&tt 0 Jg2H« 

4 4 15 

|Ri;::j3VvCW:, r©M n Bi Ti O mS&fc&tfZM 11 Y£Ca&£&LtiTmj&£tl 

4 4 15 

55c3g£U (Ca Ln )Bi Ti O -T&£tlZ>Z.b&&i&At\ fc*3, * 

1-/3 j3 7 4 15 

[0101] ±mUf^.^(D £ H\ O. 01^ £ ^O. 5X*2b%Z.bt>mtiV<, $£>l!10*lXttO. 

max 

o ft*3, Wh2mWMMX\^ Q 60MHz {C^oit^fli^^SetJj^H^CrSI^^^ 

max 

[0102] tiffBm^^^ y tt, 3. 80=g y ^4. 2(rCfc5::£i650*lX, &£>fc#mXf*3 
. 90^ y ^4. l5-efcS 0 y ^Bi(DM^«^-To y ^-LfefafflirTS^U;^ 

m 

max 

max 

[0103] Mnonft^titi, ^m»ffi^in#i:i-tb^^v \ *fc, m2mm^m 

[0104] ^2|^Jfe^-e«, ■fe^s^JWfefc^i&S, i. o-4. 5 jz W^^^o^lC 

max 

max max 
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[0105] &:Jb\ ^2HJfe^HBi!l*5V^, ir^5/^^(DTO^^_hfE*5H^i-^» 
[0106] TO*fe^Stf>TRB«u 1. Oj* m£U:-C&tK 0*L<fil. 1 ju m^_h, &£>t£0*L 

[0107] f^HJW^^Tte, •fe^^y^XK^Sr, Jifaj^M^1ft&£tK /^o N 1 
. 0—4. 5 »m(D^i%m?&&&^^?^iy?xn^b1r%tcfr, m&MMW}(D=]fc 

max 

max 

[0108] }±mfom2<Dm£n, m^^n^^K m^so— 300^ m@S"e*>5o 

^2^W^H^*dV>T«, J±mf*Jg2<Z>#«7ftte, J±tfri2©J?$^^t^C 

[0109] $$2mM&te<DEMfe^y?x^S*~ £*TfcffcW*t-5£W1*ra\ ffimift 
[0110] £f\ ffit7^MRte^lsEt5±M»tIM»tPlt5 

o 
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[oni] #cvvc\ mimmmmtmm^x, ^&mwtwm&m&t&mam&u # 

[0112] ^2HW^^*5V>Tf*, ^HHfe^tS^M*?), i:^b^»#te, #£>ft5JEE 

1 — 1. 85 /im, $£>f£#*b<}3l. 15—1. 6jum^JfcSJ;5^5^^ s M*bV\ 
[0113] #CWC\ &l|life?gtR£|iSI«&tebT\ £Em-fe^y^JiS3|BF«&*S^i«fltL, *r©8L 

[0114] ^2HW^||^*dV>T«, jaT©&#"T*fT5££##*LV\, i-Jfe*?*>, & 

J&Sffite, 1100-1250°Cfe5r^^W*b<, $^>^0*b<{ill5O-12OO o C-e 

-So 

[0115] &WC\ ^l^Jfe^^l^^^LT, ^«^J;«9#e>tLfcff«ir7^^(D^#: 
[oii6] ^fcilSi&gtBicfcSfc. JEm^^5/^*5J:t^ffi«-fe75:^^^^— 

max 

£JLL, $e>m^*u<ri6. 2.B*_hirr5^/^-e£5o $ij^M$£#:£60MHz£bfc<D 

max 

[0117] &*3, ^2HJfe^in^*3V>T«:, 60MHz^*3tt5J¥^-#S^il)OH?feiS5f(S^— 

max 

16~65MHz@g<©M&Sfcff#fc:^Tt>:fc#;fcQ Sr^TU 16— 65MHz@S 

max 
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— 25MHz@£(#fcl6. 9MHz, 20MHz) iCtetf&Q ^ 0*L<i*8£*_L x 25 

max 

— 40MHz@g(#M33MHz) fc*3tt5Q Sr. #?*L<i27£JU: x 45— 55MHzg 

max 

g(#^50MHz) fcfetfSQ 0*b<{*6. 5A^_h, 55— 65MHz@St-*5(t 

max 

&,0*L<}26£A_h£:1-5;i£:tfS-C#5„ 

max 

[0118] msmMfim 

M3MMnmM, J±m-b7^y?X&, 'J>t£<bhBa, Sr. Lru Bi, Ti*5«fctf03r£W 
U M n Bi Ti O mffiMi (M n fSBa, Sr*3j;tH-n-Cfl|^$tb55c^) ^tP« 

4 4 15 

[0119] HSlUfi^lB^JEEm-fe^y^asir^JEEa-fe^y^^y^— 4— 12MHz 

max 

[0120] £1T, *3SWo^3^Jfe^H8^ov>-OKW-r5o 

[0121] msmmnm(D)±m^9^y^^y^—^m, mimmnmbitmvx, mm^ 

[0122] H3mfi7g«©JEESfl:S2tt, *^SOl3©«^(^5fftt7^^^f 
b^Mn<Dm4kmbGe<Dmkmb$r£#1r% 0 

[0123] ±.m^~?xmmk&mn, m^y^^hmmim^—McoBiioxxiocomcom 
msmm^mx^ \f^^mmt&m^ ^>^<^Ba, sr, LMtctcu 

^^y-TKTC*) , Bi, Ti^o ^TO^-iTU M n Bi Ti O ifeli^ tfo M n Bi 

4 4 15 4 

Ti O ajBSlCfctfSM 11 ttBa. Sr*3j;tJ?Ln-e*^$^5u^i!Uffi.^(Ba 

4 15 1 

Sr Ln )Bi Ti O -T&£tlZZ.b&&i£Ut\ &*5. *ISWt!l*3V^ 

-a-j3 a j8 7 4 15 
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mm (o) art, ±ia^:©>f b^SiMa^d^fc^HB^b-cfe <tv \ 

[0124] JifBia^^^ a tt. 0. 1^ a ^0. 6"efc^^^W*b<, $e>fc#3aXttO. 2 

max max 

u ^^tufijfttt^a^i^ii^o **3, msmm^mxit, q smh 

max 

[0125] JifBI&lft^tf) /3 0. 05^ 0 ^0. 5-efc3r£tfW£L<U $£>l£0*L<tt:O. 

max 

7Cgtf©^-Cfc. La, Gd, Sm, Nd*5j;OTb>0^M^tb6^^<^l«C>5c^ 

max 

max 

[0126] _hfBm^^(0 7 3. 90^ 7 ^4. 3O^fc5^i:^0*L.<, $£>H:#*L<ri4 

m 

max 

max 

[0127] Mn©ijktl©^ftft^ MnO^#-e0. 1 — 1. 0M*%^&5^£dW3:lX, $ 
£>fc0£L-<i2O. 2-0. 7iI%tfeS 0 Mn<D^b4&<O^W*^&j©#*5£, Q 

m 

ax 
So 

[0128] Ge©Bft>ft«J(D^^rfl:W:, GeO ^~C0. 05—0. 5tt%-efc5-t^ftU^ 

2 

max 

[0129] *fc, fB3mmnm^m ^xh. mimmnmtmm^yfmm^Mmum^. m 
i mm^mtm m-^mi^x\ >-ob & v >„ 

[0130] I3ilflttt, "fe^y^^^dS, 0. 4-3. 2 » m©¥Wg^o^|: 
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«9, Mir^5/^Off^i--<«9»(DS«^— Kt-*5^Q &±$<irZ>Z.b 

max 

max 

max 

[0131] ^*d\ m3mmnmic^^x^ ^^y?^^<D^m^&*±Mm&£tz><D 

[0132] TO^^^T^fi, 0. 4/* mU±X&V, #?*L<teO. 45^ mi^±. £«9#?*L 
0^b<«3. l M mJ^T, £<90*L<«2. 9/iml^ $^>^0*b<»2. 

[0133] ^3HW^^*5V>T{i, i?^S>^>M&^£r, _h|SBIf^m^-e*^b, £>o, 0. 4 
-3. 2Mm©¥»Mio^Hf5fcfe, /¥^1-^»tf>S«^e-R^ 

max 

max 

0^b<«23^_h, $^>^0*L<tt25^_h N #^0*b<«27^_h^i-^^^^-e^ 

■So 

[0134] j±mf*S2<z)g:$tt, #^P.6fe*tLftv^ iisso— 350/z m@s-efc§ 0 

[0135] Mtbm^3^^$^^mw^#^ps^tt^v>^, ^ 
[oi36] msmMMM^fcrn-t^y^uy^-— ^r^mm-r^^n, mimm 
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[0137] &? s )£n^9^?xmwffittmi£tt^ftmnmf&ftmnt&mffiirz 

o 

[oi38] &v vt:\ mimm^mtmm^x, ^m^mmtwm^wMt^n^u^u # 
[0139] msmmnmK^^xii, mimm^mtm^, ±m.vtc.w®m-z. #w5ff 

5—1. $e>l^*U<riO. 6—1. 2 i umi:^J;5^ J fT5-^^M*bV\ 

[0140] ^\ ^l|^Jfe^i:l^#^b-C, j±«ir^5y^^igm v *^*ib, *r©«L 

[0141] msmmnm^m^xn, m&te, wT^^#-eff5^^w*bv\ ^ 

^a^«, 0*L<f21OOO— 1200°C, $^^0*b<»lO5O— 1150°C-e$)^ o * 

[0142] #:v v?, f§m;«S^#^LT, ^mj;ij#e>tbfeff«-fe9^^ojfia$fr 
tt, 01, J^IIM^l^tell^ *fe£#<©$Mfcfcl*jas, ffm#:S2(DJ¥^fp]i: 
[0143] 03^W^H^J;§i!, JEEm-fe95y^*5j;rJ«JEEm-fe9^^V'^— *\z*s^X 

max 

^8MHzi!bfccD^, #gtJB<DICf&H8lffl J $\ AV^^^hd— 7Vffl(DICffl^^*J- 
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max 

[0144] f£3o, M3M)fc}&tfciZ.3$^XH:s 8MHzKi8lfrZ&fy^^9Wffl<D&ft& i £~-}? 

max 

max 

3\0*L-<J217£*_t\ 10— 12MHz@S^*5it5Q ^ 0*L-<fct23£JLh 

max max 

[0145] ejll, ^^©njfe^ni^ov^TUiWb-rt^s, ^mmn, ±^tc.mm^m 

&MirZ)Z-b-fiX%Z) 0 

[0146] ±&Ufc^l~&3^J67gtrett, ^M(^SJE«m^i:LTJEE«-fe 

[0147] _h^bfc^l-^3^»Ht?tt, S'J^^J®TO»0#^^^^^f^ 

[0148] J^T, *3SWSr, $e>^P*B^^Jfe^J^^#lfeMi-5^^ itb^HJg 
[0149] *f \ ^#§^Jfe^tIl-l-l-4fcloV>T, ft 

[0150] ^MMi-i 

^#IS*^?*>5SrCO ,La O , Bi O , TiO , &£XJ t m&.frmWX'2bZ> 

3 2 3 2 3 2 

MnCO ^2WiU^^Jm^^oV^^. i^5>©t^M^(Sr La )Bi 

3 0. 9 0. 1 

ti o ttezxoK, mtfe-frmnxfoZMnco n^m^o. 5mm%tfj: 

4. 015 4 15 3 
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[0151] 



[0152] 



[0153] 



[0154] 



[0155] 



[0156] 



[0157] 



*%^Pb, ^V^^bT, j^40mmX^40mmXj¥^13mm<D^J&^ft:£U 

, ^^flcSr^OBfb^, ^^W^^J;t9^MX^TV\ fe30mm x $|30mm 
Xjf^O. 30mm£Lfc o 

T^fifcU 250°CC0^U=i>^^/W^c|3-ei. 5XEc(MV/m)J^_h(^mif^l^rHl 



^BkfeU ^tf^* fcfe&te&SS^jy^t&rU KE2. 5mmX^2. OmXjJ^O. 25 

mm(Dffm-fe7^^^^^r#fc 0 ^3fe vera, frMrty^y-?^ 
Pete, &mJ?fa&. *(D&ttfakmttfaKte5£5teUto 
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*1\ mbtifcj£m±^y?x^*—*m*&Mmmmizmmmx*wmu t 

B%23 n mX 30 ix mT&*9, 1^^7°/ViCo#5|5ci^_h(Z)SEM^^^fflb, #S 
EM?IluOl^, #SEM^K(£>^T^S60 o T3£:b5iiJI^6;*:3l^\ -?r(D 

a:^±(D^^ov^-c. 3-R:K(l3)»j^u ^n^^^tco &*3. to 

^#^^^1^^, TO=3-K^(L3 ) ^fUCfc/tikkte, k=l. 5£Uc Q 04 

(ave) 

iC, ^^»!l^*5V>T*i^SlJ^i^fflbfcSEM^(D^!j^i- 0 ~<DSEM 
[0158] & (DyBH^ 

max 

24MHz)^t- ^V^#tt^JSi-S^i:^J;«9,Q ^^/c Q Q fc\ 

max max 

[0159] m5te, mmmi-i^m^xi^m^fcf±m^9^^^y^^—^m^f^. j± 

max 

[0160] E|5J;I9, i?^vjy^|^<DTO*£^-^2. 5 M m@iS*T«, TO*A^^lt 

max 

iifc TO^^if^P^V \ Q <Dfg/^/h£<ftoTV KffilBl^lfemTtfc 

max 

o 

[0161] ^(Dffigkxv, )±m±7^?xuy°*-?mmztetf%^ )±mw-^m^ir^±^y 

max 

b&mmx%± 0 

[0162] MMMl-l^^^XU, ^V^y^^l^CO^i^n^^O. 8—4. 

max 

¥^J^^-»1. 3—3. 6/z m^LfcfW^oVNTte, Q tflO&Mx., WKMlft 
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[0163] mmmi-2 

^^©SrH^©JfcSr*HU^^©ftSl*ia^Sr(Sr La )Bi Ti 

0. 93 0. 07 4. 015 4 

15 

[0164] m6^, mmmi-2K^^x^m\^fc}±m±^y^^y^—^nm^iir^, m. 

max 

[0165] g|6J;«9. Sr^La<DJt^J£U ^&#<£>if&J&£(Sr La )Bi Ti O 

0. 93 0. 07 4. 015 4 15 

max 

[0166] MMMl-2K^^X^ ^9^y?X$L^(D5£i%%LT&$:l. 0—3. 7 ^ m^Lfcf*; 

max 

TOWfel. 7-2. 5/imi:Lfc^^*5V>-Cfi, Q ifilO^M^ mz&&%: 

max 

[0167] mmmi-3 

2 3 2 3 

r Gd )Bi Ti o tuzskfiu^ mmmi-itmmK. ^n^n&mv 

0. 9 0. 1 4. 015 4 15 

[0168] 07tt, »^l-3^^V^#MLfcBH«ir^^^wy^-^4Sft-*5^, EE 

max 

[0169] m7£y^J$ft<DM.1$.&(ST Gd )Bi Ti O bXJtt^yPXftLtt 

0. 9 0. 1 4. 015 4 15 
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[0170] mMffll-3\Z.33h^Xte, ±7^y?X$L^F<D^i%m^F& : fcO. 8—4. 6/zm£Lfc|£ 

max 

¥*»^£rl. 3-3. S^m^L^f^^^T^ Q tflO&Mx.. mz0L%-t£ 

max 

[0171] mmmi-4 

3 

[0172] ®8te\ ^»!|l-4^*^V^-Cf^Mbfci^m-fe7$5/^wy ? ^— ^fBISRJlSSfrS. BE 

max 

[0173] ®8j;i9> £j&#©*a*jfc3rMnCO (D^^i^O. 6mi%^bf'-fe^5^^^^-^ 

3 

^ir^}±m±9^y^^mm^fz.mmwn-4(D^)±m±9^y^^uy^— 

max 

[0174] ^Jfe^t|l-4{cl*3V^^, t7^^tf©¥Wi^0. 8—4. T^m^Lfc^ 

max 

¥i$*flr^fr£rl. 3-4. m^bfc^^V^^, Q tfU0£jg;L, 

max 

[0175] mz., ^mm<DM2<Dm&(M2mmKm) Kffiz>mmm2-i—2-4K^\^x, n 

[0176] 3iMM2-l 

*T . ^mftWMXhZCaCO , La O , Bi O , TiO , &£TfB\)&5rWM 

3 2 3 2 3 2 

tfc5MnO^?iL, ^^^f^oV ^tt, ^^-(D^mij^^ (Ca La 

0. 97 0. 0 

)Bi Ti O bt£Z>£5^ Bl^WMX^MnOn^mM^O. 5^*%^ 

3 4. 01 4 15 
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mmi^x, &m±^y^m^M^i¥m^tco ^mmm^m^xit, mm 
[oi78] ^tut, mmmi-itmm^x, ^ti^tiML^fDm^^m^^y^wMn 
[0179] w$m\-\hwm^x, nbtit~mMsfo*mm, y^mm^mu M3 

[oi8o] ^n^rj^v ^fi, j±mir^vy^t^3N-»f--r^«^ ^»!ii-i^m# 

IC, Wt2. 5mmXl2. OmmXd^O. 12mmtU Ag®f&3\ WMl. 4mm, 
l^m^LfCo Hife^-l^oV^Tte, ^Jfe^l-l<klH#^, ffim-fe^jy^ 
fW<Z>#ffi^ ft # s . i±m«^jy ^*fW<Dj?^ ft £ IrI ft KftZ&Klstio 

[0181] #^tLfci±«ir^5/^i/y^-^^^ov>-c, llMm-i<^#<^i^U;*9 

£3 W^^^2. 18 ix m-e&ofct^<DSEM^-e&>3 0 Q <D$lJSte 

max 

[0182] EllOte, ^^(j2-l^^V^Tf^Mbfcj±mir7^^W^-^^f^^oit^, 

<Dm^mmm(D^mm®.^—n^rtz>Q tcDm^^t^yyxh^o mi 

max 

#V^Q CDimtt%<t£oX\KVK TO»-«2. 9 ^ m@SJ;«9^<^§^, & 

max 

w^^(Dif;!jq^#v\ q <Dim^i^<^ox^Kmwmmx^fc 0 

max 

[0183] i(D^J:«9 N ffi«-fe^5^^Wi/^-^)|Sf(c:^(t5, fcmfc&mmirz>~t9^y 
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[0184] MMW2-lK$5^Xte, 1^y?*%fr<DSpi®Gfr&$:l. 0—4. 5 » mblsfcM 

max 

^iSftfc^&l. 3—4. 2»mbV1tfflftiZ.&\^Xfe. Q tf*6. 5^Si, 

max 

[0185] mffiM2-2 

±^(DCatLa(Dlt^^.l^±^<DmWm.^(Ca La )Bi Ti O 

0. 9 0. 1 4. 01 4 

15 

[0186] Bllltt, I^W2-2^33V^Tf^KbfeJEE«-fe95y^V^— 9P&ft\Z.&tfZ>. 

max 

[0187] Ell l£*9, CaiLa(D Jfc&^HU ^&#<£>£&/&£ (Ca La )Bi Ti O 

0. 9 0. 1 4. 01 4 15 

max 

[0188] Hifef?!l2-2^*5V>T«, 3—4. 1 n mblstM 

max 

spi&St^SSrl. 6-3. 8ju mH^lfc«*SHCi3V v 'Ctt:, Q #6. 5^M^L, 

max 

[0189] ^jfe^!2-3 

^^#4ib-C, La O <£>ftbt>l£Pr O Sr^fflU ^^»»ia^(C 

2 3 2 3 

a Pr )Bi Ti O fcUfc£*0*«, ^^tl2-li!|^#^ ^h^MfcEUfc 

0. 9 0. 1 4. 01 4 15 

[0190] Bll2tt, |IM0!l2-3^^V^Tl^U^m*95y^W> f ^— ^^lC33tt5, 
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[0191] g|12J:«9. ^fife4>©J|fi^Sr(Ca Pr )Bi Ti O b\Jtt^y9XJgLtt 

0. 9 0. 1 4. 01 4 15 

, Hi^!l2-i, 2-2£H38H£ N /h£M€Xh±%m 

max 

[0192] mi&M2-3K$o\;^Xfe, ±9^y^^^(D^i^ML^^l. l-4.0umtl.tcU 

max 

5-3. 4/zm£Ufcf£WcfeV>Ti3\ Q ^6. 5^x., 

max 

[0193] ^MM2z4 

[0194] ®13te\ ^^(j2-4^^V^Tf^Mbfcj±mir7^^^y^-^W^*5(t^, 

max 

[0195] Bll3J;«9, ^^5>^>ifia^SrMnO(O^WiSrO. 3Kft%i:bfcir7^^^^^ 

max 

[0196] ^Ufe#|2-4tC:}3VvCf*, -t^y^^L^-CO^i^^L^^l. 4—4. 2/zm£Utfst 

max 

[0197] ttm<Dm3<Dm&(t&3Mmj&m) ^5^093-1— a-s^ov^, & 

[0198] M^I3-1 

*1\ ^^^^^-"efe^BaCO , SrCO , La O , Bi O , TiO , *5j;t*9! 

3 3 2 3 2 3 2 

^w-e^Mno, Geo ^mtu ^m^mn^^^xn, &&&<Dmm 

2 

^(Ba Sr La )Bi Ti O ir*5J:5lC ffljfcfrmW^&ZMnOtt 

0. 6 0. 3 0. 1 4. 033 4 15 

-^rstfso. 3m*%,Geo ^^rs^so. lsiiro^i^^ttmffit 
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[0199] mrnMi-itmmzux* m&Bfc&nx, mhtit-u^n^, 

-^tt-e^i^ (D50^) (DM^SiEm-fe^?^^W4^^#fc 0 
[0200] ^LT, lUfe^l-lt^lsiUT, *^*l*fc^©M*5JEEm-fe^y^JiS^ 

*^fflv>T, ^lt, nhtLfc)$ftm&iioo-ii5o o c<D&u&xmf$u 
[0201] mmmi-itmm^L-x, nbtiftMWft&vam. yy^mm&mu M3 

[0202] ^MMfflXfe, JEE«iZ7^^;*iWOlMX}3\ ffi2. 5mmXi2. Omm x 

m^O. 12mm£U Ag««. WMl. 4mm, W-^l n mtVfc 0 

[0203] #fcttWEES-fe95y^wy^— ^t^W-oV^ ^»!ll-l^^#<7)^^J:«9 

1.17;* m^or^OSEM?Xt^§ 0 Q <D$!|^}3: 

max 

, m^ir^mm<Dm^^^(8MUz)<D^m^xm^n^tc^i^ mmm 
[0204] mist*. mmm3-uzm^xi^m^fcj±m±^^^y^^—^m^f^. 

max 
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max 

[0205] rcD^m^ fcmfr^yf^y*— fuw-K&tf^ ^mw-^mmir^^y 

max 

[0206] mMM3-l ^*5V vCE\ ±9^y^^^(D^i^ML^^0. 4—2. 9 u m^Lfcf*; 

max 

TO*^^0. 8-1. 9u mtVfcnm^m^X^ Q ^27^1i, 

max 

[0207] mmm3-2 

^r£^Ba£Sr<Dit^5L, i^^©fH«^(Ba Sr La )Bi 

0. 3 0. 6 0. 1 4. 033 

Ti o ti^fcu^. mmm-itmm^ ^ti^timmvt'^m^^y^^m 

4 15 

[0208] in i6^, mmm3-iK^\^xi^m^tc}±m±^y^^y^—^nm^n^, 

max 

[0209] B|16J;«9 N Ba^Sr^b^jSU ^J^^C0|a^(Ba Sr La )Bi Ti 

0. 3 0. 6 0. 1 4. 033 4 

o t\,tc±^y^^m^mi-^f±m^^y^^mm^fcm^^^xh, m 

15 

ma 

X 

[0210] MMM3-1 ^*5V >-Cfi, ^^y^y^L^-fD^-m^L^^O. 45—3. 1 /z m^Lfc 

max 

(DW^»0. 8-1. 7Atm^Lfc^f-*5V^«, Q &27&MX.. ftK&M 

max 

[0211] ^1^^13-3 

^^^LT.La O (Dft^^Sm O £H£fflL, ^|&£<D^if&jB^£: (B 

2 3 2 3 

a Sr Sm )Bi Ti O ^LfcUWi, Hife^!l3-1^^#^, ^tl^tl 

0. 6 0. 3 0. 1 4. 033 4 15 
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max 

[0213] 017J;«9. ^^^ffl-^CBa Sr Sm )Bi Ti O tl,fc±y^y^ 

0. 6 0. 3 0. 1 4. 033 4 15 

max 

[0214] mMM3-3\Z.m^Xit, ~tey^y?^%Ll L CD¥-i£)Mt^-& } &0. 6—2. 9^m^Lf^ 

max 

0-1. 8/z m^LfcfW^oV^te, Q tf527£j@;U 

max 

[0215] g|fl B jft|3-4 

U ^^m^S:(Ba Sr La )Bi Ti O irLTUWte. ^W(J3- 

0. 4 0. 5 0. 1 4. 033 4 15 

^n^tvmmvfcj±m^y^yy-y>mfm^nT&, isxnmmnm 
[0216] mi8tt, mmm3-4{c^\^xi^m^tc)^m^y^y^^y^^—^nm^m, 

max 

[0217] H18J;«9, ^^(DU^MnOfD^m^O. 6M*%^b7^ir^^^^^^^ 
H»!j3-l-3-3£|l?MSI^ iT7^^^^)¥^lW^7)^ ,}^m^Xi>J<tm 

max 

[0218] MMW3-4\Z.$3\,^xn, -My^yyym-^^-i^ML^^O. 5—3. 

W^iN-Cte, Q ^23£jg*u MJ-teffi^bts:ofz. 0 tefaX^ -ty^yy-*n^-<D 

max 

spi&tfc^&Srl. 0-2. 2/z m£Lfcf£4«H-:&V vrte, Q /^27&®;i, 

max 
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[0219] mmm3-5 

2 

[0220] 019^, mmm3-5K^\^xi^m^tc}±m±^y^^y^—^nm^n^, 

max 

[0221] mi9i«9 N &&&<DW&&GeO (D&ftM&O. 20MM%k\Jt.-&?$w?*%Ltt 

2 

max 

[0222] ^6S#!|3-5^33V^f3\ -fe7V^^©^^^0. 65—3. 15jum£Ufc: 

max 

<D¥®%&m&l. 0-2. 5MmtLW4m^ Q &27&m%.. 

max 
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m^mm 

'J>te<kbSr^ Ln(fc/£U Lnf25^/-fK7cif) , Bi, Ttf3J;TK)£r^fU M n Bi 

4 4 15 

Kft£$!|^2fe^J;5 0. 8-4. 7jumT^r^^#^[^i-6j± 

[2] fi|fBM n Bi Ti O M^^b^, *B.^(Sr Ln )Bi Ti O ~VM£frl. fftlE 

4 4 15 a $ y 4 15 

ffi.f&^ t P<Da&a =1-J3. j3 ^0. 01^/3 ^0. 50, y #3. 80^ y ^4. 50"efe 
[3] ittfBMn<Dgg^<^#*^, MnOmiT-eO. 1-1. 0M%^fe5!f ^rjCl^fc 

[4] ft^^l-3(Z)V>T4a^^^fE*feOiE«^75^^^*^L-Cfe§i±«#:^-r^ 
[5] 24MHz^^it^^^«»OH^^M^^*f«*M^#:^#SgM^#: 

max 

^&<«>Ca, Ln(fcfcU Lnte^^/-fK7n#) , Bi, Tifei tKD^WU M n B 
i Ti O M*£t§i (M n feCate£XfLn^Mf&£frlttm)&^t?¥^*mmk& 

4 4 15 

=3— \?ni5mmmz.£z>^i%m?mK 1. 0—4. 5 M m^&3^£#fei-3j± 

[7] BiffBM 11 Bi Ti O M^^wMc^Ca Ln )Bi Ti O -«£;fx, ft) 

4 4 15 1-0 0 v 4 15 
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IB&frJlfc^^O j8 ^0. 01^ jS ^0. 5 N y ^3. 80^ y ^4. 20^fc§fi5j<- l g6^fa 
[8] BiffBMn(D^k#)(D^*^ N MnO^-CO. 1-1. 0«%-e&£ff ^3S6^fc 

[10] 60MHz^^it^ff^«»oH^^f^^^^-i-^«M^#:^«^jSm 

max 

[1 1] ir^^^T^^i-^DH^ir^^^feoT, 

M n Bi Ti O m^£k(M u feBa,Sr&£XFLn^m)&&th&^m)&^t?¥^* 

4 4 15 

^—y^m\femz-£.z> ¥%m*&t>K o. 4-3. 2 jU m-e^^^#»i- ; 5i± 

[12] BijfBM 11 Bi Ti O M/^d!^ »^^:(Ba Sr Ln )Bi Ti O ~X?m 

4 4 15 1-a-B a $ y 4 15 

fiffBlM^T^a^O. l^a^O. 6, 0 05^/3^0. 5, y &3. 90^ y ^ 

4. 30-efc5fi^^ll^!Bf^ffim-fe^s'^o 
[13] fiffBMn(D^li^J(D'a-^-i^ N MnO^^-CO. 1 — 1. 0^*%-^^ 

ffffBGe(Z)^b^(D^fi^ % GeO ^11^0. 05-0. 5mS%-efe?.ft^Illl 

2 

^fctel 2 ^fB^Oi±m-fe9^5/^o 
[14] M^IIll-13(Z)V^T^^-fB«OJi«^r^^^^*^LT^Ji*#:^Wi- 

[15] 8MHz teas tfzm&ir^ I1©S*S ^*j-i-6#MJS 2Si5±K#lgjg 
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